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-r t±. HT (t7tFD-/77) tf'T (ytKD'/7 7) i, 

tfT (F9tKny5'y) ti^>o Z.LlL Lx (tKDy?y) ^#^0 i: 

LTi±> m-(f7 (y/ 74/ v 9 4/) p - LX (yyf;Vy9^) 

1, 4-kfT. (y/f;yy9)V) 77? 1, 5 - LX (y/f;Fy 971") t77F 

> > m — kf X (yf^xf^y'J il/) ^ > 4f ^ % m — L X ( ? 9- )U ~7 j. — ;l/ v 9 71/ ) •''?>' 
-tf>7 p - kfT (? 7 4/:*?74/'> 9 4/) 'O -t? > , 4, 4’ - LX (7fM7y;l/y 
9 4/) tfTxcXWK 4, 4’ -tfT. (yf;l/7x^f ;i/y 9 ^) y7x-^i-f^> m 
— Lx ( ? 7 7 7 9 4/ ) ^<'s Lz's , m-yy'J^^>-tf/', 1, 1, 3, 3 — r ^77f 
4/1, 3-yyn4rt>, t KDy/f ^yn^y^'J (y>f;VyD^y) vy<7;p-> 

ZtiblzmfcZtiZ i>(DXli%^' 0 

[ 0 0 8 21 

i*. < t {> 2 Kny'J Ltd, ®|x. 

ii\ ±feo<ti oxmzti2>i>x>tfmi‘fbKz>o i&p, rtut 7v-^i, 

T 7 L. T^4r;y^co^;^^(± 1-24, fip i L < 14 1 " 1 2 X'%>2> 0 T 9 

6 ~ 2 0 , Sfi L < (4 6 - 1 0 T$>Z 0 T y )V* 7 - 2 

4, fifi L < (i 7 - 1 2 -C&&o R 7 & t, xf;H, / v Tn i/;y 

? -L-fr^^cDT -7xc — ;p^ % t7f H'77 jxx;p^ 

li 3 Ja.±OS£Sfc-e, Iff l<(43" 1 0. 4 WiL<li3"6 
[0 0 8 3 1 

ZLibX), ptz < ti> 21@J9,_hcO^ Kny'J zmVzX J Z 

t , 1, 3, 5, 7-rK77f^yJ'DrK7yn^r^7 > 1, 3, 5, 7, 9-^> 
^ ^ ^ '>D4r'9'>' > 1, 3, 5, 7-f K7Xf;ly7Df KyyD^t 

1, 3, 5, 7 — f K77xx Jl'y^Dr K7yo4-t>, 1, 3, 5, 7 -tK7 
'OsiU's? nf h 7 su ^-if's l<f bti&ff, ZLibK$M.fc£tiZ> i> <DXli%i'o 

[0 0 8 4 1 

ttz, 2ffl&±v>L Kny'J 

i>x&z>j)K 2 nm&±*wm-rzzti»s $»giLv^it^^ 0 
[0 0 8 51 
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'J : 

±IE<7)lt 1 2 'f 7 y > Rs (1 T jH, T'J-^i, 

7y ;l'4MP^0 4^(bllf£';JX&|W| — l, Zflb ZfflTF-fZ 

tJ-f-Ji'&s j^J-ji'M* 4 y/n t?;pgg N t-7''f-4^> 4- ? -f-;i^^<7) 7 ;i/ 4r 7 x. 

-n^ f-y-fyi^, t'7x^;H|«7'j-^I, '<>y;u^ 7i^fi^|077 
;i/4r;i/*7&^tf £/:> *y y> 0 * 7 -tT U >&&&& Ltv^ 

ijr'gy iJctLKRg £ try -7Fy*. if >****& ofc^a^T-fflSI 

^^•LTT-tfU'/i^^^Clfto -CV'*Jir^*#tf-S - t fr'T £ & 0 ^fV> 
*<£>&£ Lt0~l 2, L < t± 0 ~ 6 -CabSo 
[0 0 8 6 ] 

-f 7 y ^ - v U 3 '/ f 'J v - ©^iJni C U V' t li , X7f7/^i;Lf, C 4 Fs^ 
<7) p F C 7"x (i> 0 Tfc < , lafft ( C 1 2 ) ^^fflv^:ii:j:o-d)i7f'/ y'^TT 
iffc-Cab & 0 4 /:> *' y 'J > • > 0 3 y *° >; -r - {*« Mtef*J& kltfflPiit T^olffc-e* 
I), (CI 2 ) xyf 

r. p f c /r7.<7)l£JB& 1 0 0 £ fcj&**e# & 0 i/y^ 

^i:lt^I»)PFC^(:J:oTi'7f>/t^Ci:!{)Bli'r^4o i /:> tf'yy'y 

• y>J 3>^'J7-I1, X7f>/^ h 7 7^-, ^ 

- K-yy / , J£iSy'’; L-ctfflP4;i:i:j: oT & lift 4“ c: § 

•5> O 

[0 0 8 7] 

'Jv-I^l H *&»#******£ <t CioTX'yf > 

£ 7 ^ />- Kvx^Mt LtS i 

/>. 7N- K-yy y <7)tjpi(;(±p F 0 > 1 0 0 %<o P F C8iJM£ii 

f&l-ZZ rfy v > • y'J 3y»JK£/\- Kyx^ LtfflwKtCJ: 

[0 0 8 8] 

«li, X7f>WF7/^®f)7iLt, S 1 O 2 , SiC 

, s i 3 N4f znbommmmumit-m^mm 

^mmmmmtm.&&fr*tfzt m?u£. &mmm2. 5<^mm 

^ 7 f y y* t ?/■«-, tetsyo rt its i 3 N 4 ^fflv^ 

v'Tt^^75 ? Ei6 btift's'o Z n LT, y y y 

-v>; 3 y *° ■; - 7 - z z> z t \z x V) mji&jmmmzMW-f z> z ttf-? z & 0 

mmm 2 ] 

[0 0 8 9] 

iktz, #5£W<Z>%} 2 47'/'/ • /4t^4'jY-$:^tL7:i2©ii 

#!]£-7f4~o 
[ 0 0 9 0] 

^7V> • f 4 'J y -(?)— otib |i f 7 v > • yn^f >-f >Jy-( 1, @4 (c) 

hZTji-fX n M'y y"/f7)f SSUBT-^T^^ 

^H'y y ylb^^i; l, 3, 5, 7-f l7>f^y^nyDff'/J:ot Ku 
y 0 MtM&lz X *)\%btih o 
[0 0 9 1 ] 

“gKos^R&Srffv'. »-ia:raf-cti^ifi**v»*i4 ot-ei^ffutia o , 
V^^tj izit)— tea Tv# iSIMtco^ U *r - ^ b % Z> V ^ - &&#*& bfii> 0 Ziii^\£yzi 
-7-^ffl^TS i 7i7'±Ci|fL> mZL&mT:'te2 0 OVfrb 4 0 0 “Ctr'UP^i- Z> Z 
tux o *v h 7-^^o -?-frbt£z>mwk*ntzo 
[0 0 9 2 ] 

^4 -9 47/7 -vDff^^'jY-ii, tt, 
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[0 0 9 3 ] 

IS 4 ] 



4 • V P y -v — CD— 





tt®§®4s 


2. 4 — 2. 8 






7—1 5 G P a 


^ cS 


0 . 5 — 1 G P a 






5 0 0 °C (5 %) 



[ 0 0 9 4 ] 

X X <3 * * y< *- ;H£;0**g£- L fcB, B’ , B”, - 

B 'J xf - ji/-N,N’,N”, - B V Jl'-f^y'/i;, t: K n y 7 ^ i LX p — h: 7 (y 7 X 
^y | J^) / 0-t'>^^v>(lyD + t>i:iri,3 ) 5,7-f h7>f^y?nf 17 '>d + 
■’J->tf>at#tvn4r-g-> £fl§v^ ih:± 9 #'9 v > 

• X / 0 -7 - £ L /wo 

[0 0 9 5] 

$£■*&&£ J: 9^0 l&V'fc&fc&S 

&^mmtLX&4tmm (Pt 2 (dvs) 3 : dv S m,3-vtf^Ml,l,3,3-f- l7/f^"l,3 
-yyD«»mo RI&Jigi&tK Sifi^Ttlfo /wo 
[0 0 9 6] 

*'7'/>liif-;^l:3o#L, '>9 Wb^tMi 2 o N > n XX 4 o<D S 

1 H&WLX i: <b * 0 ^Mbd^CSo 

j£5H±*fcf>a- rMbJfc# 

</>3§££fe01f $ 

[0 0 9 7] 

£Mw, ^iiutcfirMfcJ&^Sr^O |&j&'fc«r*£>*v' 0 ^otttf^lIL, X'y 
Vy<D^X=-)vmz S i H WUP L TH# ajf 'Jv- <WJg -C^RI l^S!# L * v » t i 
•CRl£S:.it**tt*Uf*fc*v> 0 RlD7&*iiff L*v»J; -9 
[0 0 9 8] 

ffiffltw|^LT{±, 5 * n y ^ * if > n- * U 

2 0 0°C, 10#|MK $6t:3 0 0r, 3 Ofrnto&Mit&ft&^tio :iu:i^'7-yv 

• /■ -f *“ 0 *7 — <D X v h r 7 — X itfr'Mtro 

[0 0 9 9] 

X'n'Itfr'Mt ? iff lw SI l> S: i~ -S /: *5 1C (± „ Rfi>OjifrtK!iSS: — i _ -2>-J>M^'& 0 
> RJSvtfWm</>B,B\B’\ - B o^*- — ;u-N f N\N", — B0 * xxxx v y<v -&#££■ if 7s 
?U-?hX77lZj: o XJfrtd ZZ t tfx %z>zt zmm L, RlS^co^R/S*' V 'jy- 
t K X o-CRJSOji^^Sr^feo 
[0 10 0 ] 

* 5 (wB, B’ , B”, — B0 jc.'f* — ;w-N,N’,N”, — B 0^B^<f7y> , it Boy7>hl,3, 
5,7— X B^fi^y / nr B 9 v n XX > O RId K *3 ttafcfeflti&fln*. RI&NfHI fc^feR 
Il> sK v v > ^s(s t WS#^L/: 0 
[0101] 



mil# 2004-3019385 




#fl 2003-315923 



16/ 






v 



I* 5] 

5 7$ iy • -> n ]) -7 — CO— $£^#14 







2 . 4^2. 8 

(##?LM-#) 


mmwm 


wvtm 


7—1 5 G P a 




0 . 5 — 1 G P a 




*n 


5 0 0 °C (5 %) 



[0102] 

^^n7l?'7 7n:iil 5 5H£> y'/ot'-? )&*&*& G ti. $ <b H 2 5 

1 i HlOl ofcKJc- 

^fyy^oe- 

/ (0/a Ltf'fS*!) ^ <h C. <7> fcf — ^ (±M^' L, 7 v ✓"ffc'o 

1 o^''>n^r+t->lb^t;<7)S i H^<7) 1 o t R)J:> L t' - ^ l , 
K(£t&* S <b KJIfrl- & ic#v> - o fcf- * & M L > rt^co fcf - *• co^ t * * 0 
[0103] 

i^tRl&Sr^Tt-So ifc, 

^31 £ 1\ 5fcSJS<£> *' p v > p-t*x(y^f;yy 
';;l/)^>-t'>tl,3,5,7-r- F^fJiy^r h 7 v n 4r+F > i: , 

#3: 0 RJS14* 1 ® < . rMlifiOL C fc < v^ 0 

[0104] 

Lfrt&tfh. mt&n&m \zmL, 

tz 0 Zbiz, '&^ml l z^%!}V&£<Dtziib 5 ^ n y 4 ;w?'Crti §£# 9 K 7 4 ;p * 

-*-?#'; c: tf fcfeatrrMtjs^ife^L^ < , 

L V' * t ?5^IJ iJiLfc. 

[0105] 

-f7v> • v'J X 

y* 7 ^ V y 71/ ^ — ■/ A (A 1 ) I S (Metal -Insulator-Semi co 

nductor) filif*# £ fE0& t fc 0 v'J3>it6 0 1 0±CB,B,B, - b 'J i^--^-N,N,N 
, - I'J 7°n (f-jy^7y> fcSMKy D^t>^i,3,5,7-f l77fJly7nf 17-/0 
A-^XcAt: Kny'J JlsItM&lZ X ^r&btitztf? y'/-yO+fy* , 'J -7 -*#-$£ 7 . t? 

:(i^2 5 0t3 0MMU $ <3 IZ 4 0 0 °C 3 0 5MfcBk3 
LTf§0. 1 ft mOjK'J^-SIJRSr^figL^o > 0 3 >2£«Kf± n M<7)9~~ 1 2 Clcm<D 

Xx x * )iv^ 7 

(Al) nmZl&l&Ltz (0 5 (a) . (b) ) 0 

tt£«EE- HI 5 (c) tc^-f «t ? i;Jtlfm^2 . 5 O «* 
aFL^o A 1 1 mm<7) & O&ffiV'/io 

[0 10 6] 

fl¥W^g (Agilent techno 1 ogy?±®SmP4071 ) t *7 - a T 
/iA7n-/*(®0jjS3ftt®0YM-401)£ffiv^ 1MHz OjaaSgreogEE • §* (C-V) 
Jfcggs|5£3fciC>fco &is> (e) (iC-V#t£<7>CmaxOfi^G^(C «t 07R*5£o 

e = (CmaxX d) / (eoXS) 

S . IE® 15} fit (m 2 ) \ d ! flUtP (m) > Cmax I (F) , ec I jIl^cd (F • m~ 1 ) 

[0 10 7] 

f'7-y> • *K 

7 v'XSt<7>ft 0 IZ^y-tf >MhZJZ-f-zz)V^^^X LfzitiiWta—'s3z J 1- — )i,s<y-tf's t p 
- t; 7. ( S J 7 •f - )V > •; Foy 0 >WLRf&$-£* £ t K 3: 0 ^ X 4f > 
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• * 4 m #') U JfcSME2£fcJtt£Lfco 
[0 10 8 ] 

If? 6 ] 

6 h^7 7-f v^* ^ — 



M* 

(mol%) 


(hour) 


^^D7h^77>f iH «t O^C^ttl (%) 


(5 min) 


#7'yy 

(15 min) 


S^' 7/2 

(25 min) 


0.4 


0 


95.10 


4.90 


0 


0.4 


1 


93.57 


3.47 


2.96 


0.4 


2 


96.69 


0 


3.31 


0.4 


3 


100 


0 


0 


0.4 


72 


100 


0 


0 


0.16 


72 


97.44 


1.18 


1.38 


0.4 


72 


95.02 


3.92 


1.06 



[0109] 

# 9 v > mm a ic «t y jtft m $ < * * - t ^ij wl tz 0 ;#m, = o # ? v 

> • ^-fil-f'Jv-ii^t'7-7 h 7-^1#jirtc&ib&vi<hV'd 

<> <Dtmmx-& & 0 

[0 1 10] 

't*7y7 • ^ 7 ICtfI-o /" / <£ 0 Jtlf 

#!) x. {i\ y 7 IT p - (f7, (y ^ f ;i/y >J ;i/)^>-b'> 

#y-7-<7)Jti§m^f2> L Tl, 3, 5, 7— x F7'/ 

0/h£V' o 

[0111] 

[^7] 



4fy wmmm_ 

m— V'zsz^f '^ >"/ p — y /l^)-^^if >" 2.82 - 

h y p — tf^Cv 51 / /l')^<>'*t zls 2.52 



[0112] 

ttz, #')^-<nto&it!M&mi l z£c>xiiitt$n!mi*&t>z,o 

oo-5o o°c-e$ bKmn-Mm-fhz. ua u ->d + 

#9iS'y ■ yn+t> 

#v ^-(Ditmmma, 1 . 7 - 2 . s^ne.nfc. 

[01 13] 



mil# 2004-3019385 





2003-315923 






18/ 



[f£ 8 ] 

8 



fiU^i 



'>□ y '> ~7 V ^ 



200°C lh/300°C30min 


2.76 


2.52 


200°Clh/300 o C30min/400°C30nun 


2.94 


2.25 


200 o Clh/300 o C30niin/500°C30niin 


3.51 


<2.1 



[0 1 14] 

coisa^7- o ( ft-ir) 7^? > 

7 7|f’J < && S i-CHs 1 2 5 0 - 

1 2 7 5 c m^conlilX, S i -C K£§H1-& 7 0 0 -8 5 0 c C - HKj&H 

■t& 2 9 0 0 - 3 0 0 0 c m' 1 (DURUcO'dfc^'ffU&btLtZo C<7)fc*b, V ^ - (Dfinf&M 

mizxzi&mmmitii, o A,tztztb$L\ytz 

t #X. bflho 
[0115] 

iBjfiM; yn^f'/I^O -r-Oifr'g-t:: & , S i -C H3K£201-& 1250-1275 
c s i 700-850c C -H{c£e0-f £ 2 9 

00 — 3000c m- 1 <Dmi<vm / J''timtbhtiZ>o IWK, S i - o- S i iz&mirz> 1 
000—1 100c m’ 1 <OD^.lR/i ? lil3n LT jo 0 „ > □ 4- -+P y & 4 “' ) — <D&1)Ulm$&MW<iZ 

x&itmnmvi&mi, n^fi-zs i nmnmittzx »j^uv-os i 02it&MA,tst: 

<*6 <h#x. hti&o 

[0116] 

tfy'J's • zf') 

■; JnSfetcj: 

4#x.£>*i£ 0 0 $ b 

I? -i> 0 

[0117] 

LT, 4 80 j£ 

tfaH-KU:, '>0 3>IS(:,f7y> • v n4t>4'Jv-^ 2 0 0 nmilL/ctd)!: 1 
cmDi:|3iLffflL/:o j@gWm»)gl®jK-r^ 4 (HysitronlncMTri 

boscoope system ; Digital Instrumental^Nanoscope-IIIa+D3100M#^) -4 / 

4>7>f-y3^(:J:»)fifofco JEE^o# L&*8i&St±, IfOl 0%SIC®$L, 

[0118] 

■4 / 4 > x' > r- — v a > izj; <h £• [13 6 IiZtf'^o ^7y> • yn44>^°'j v- 

05^14^ 1 5 GPa. mm 1 GP a <D\mm bfltZo ttz , H 7 tC, 

-4/4 y 7*> 7- — 'S 3 yhz£ >0 Tfr-t O 

w&m, mmt ttci jart/j'? < . it«#i4^oT£>^ 

51^4 & lZ^ti-C\s'Z>o **7y> • vn44->*° 0 (4^41 4 f') 

> Hffl Ktt-f £ - 4 a*-e § £ n o £ 0 

[0119] 

Wlfcttti, -7-^lS^^ 1 0 0 0 Vt X*mt&-f2> C fc t:,lot4 

c*m«^o80s£ (TGrfj^) 0 1 % 

0 5°C, 5%S**^'a®3&*5 6 4 T\ 1 0%tM4'fiI/i s 7 2 5 °C 
0«MW#<b*ifc 0 4 5 KO 5 %fi 

0 or^, 1 0 %M:8S^'i&£ 5 0 0°CtJt^cLT, #r/> • yn44> 

ji?U*r-O*t0M4^ m t < i t tlv»eLfco 
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[0 12 0 ] 

n 9 (5%) tmnmt(Dmi%Z7jkitz 0 y 

z tmm l tz 0 

[0121] 

tfy'y'y • yu**r >-fJ 

(jc >; -f'j * h •/ ) -estiij-r^ c t iz x 'o$ubtz 0 mi o 

VhZfFLtZo 6 3 3 nm«Sg-ei. 4 6 *b tlfz 0 n <7)-^n 2 (iff % 

e r -eabOx n 2 (i2.13 tte&Ztfrb, Jtlf 2 . 7 6 =fc 
tH# 4> ft /: 0 v^-7 -r— 

< . mmmmmmmt Lxmmtix^zvy - 

^>3-,t>--/3>OS„ a pS i LK (R) *>1.55fcJtlfcLTfcj&»* «) /J'$ *®-C* * 0 
LTiPsia < fijJBSttrv'**'; ^ w- hm.sii M'$ < . 

LTcOPlfgtt^#x.‘bti^o 
[0122] 

49 y >1(7) 7 ig4l±l£i t RS L , BCl3 75 ? £j£-f & >1 ttmbtiXis 0 > * 

> • -7- (Cl 2 ) K <££x.y ^ oTt^ ti^.o sK9 

v > • ->'J v> • v n 

-v— £ 2 3 0 n m*£fi£^/;M#£f^§!l L/r 0 
[0 12 3] 

C 1 2 > lOOsccm. 3mTorr (0. 40 Pa) co^kffi’C 4 0 nm/m i n (Dx. 
"J / > ?&&&'& btitZo ^yryromWSEMWM&mi l, 012 (b) , (c) IZ 

TFttzo ttz. i lk (r) bzni- z mw.it z ft ztztbhz. h 2 /n 2 ( 

7 0:3 0). 5 mT 0 r r (0. 6 7Pa) <7)gzj$XJZ y -f- y o tz a v > • X 

4 4? 0 v — CD jz y -f- y V 5 0 nm/m i n <h & 0 . S i LKW3 7 0 nm/m 

i nfc*tUS#Jt7. 4 ti*). fctf*H93Lfco 

[0124] 

— fl£Kvn*Hf ^/b^Sr^ y f^^t-5fc*CliP F C (Per-Fluoro-Carbon) 

S i #7 v >SJ|7&*C 1 2 -C53*Hfi"-6 C i: 

tCctO. x. i><7)t^z_b 

tlZo 

[0125] 

^0^'Jv-(±PFC/rx-eiyf->^7) ? BTfg^'>n4r^>^^^L. Hil if 
XT'X-'y7-yyfrWfe&#5'yyMi&t:#L. Zblz, 

/ > LT& 0 . * #/ tcj; 0 x. y -f- > ytf pTffit^rz. b ti 

-S o 

[0126] 

nmiZJZy-f-y'fZ'iT^tzffi^:' i&mif^XltA 6 0 nm/m i n. C 4 F 8 /0 2 /A i/H 
^*''^ti± 2 2 0 nm/m i n 0»#4i y f > ^IJS^ 6 ft, — 

^t*5 0 n m/m i n . / A "Clin m/m i n <7)/J' $ & x. y ■f- > / iH ft:?) 5 '!# *3 ti. x. 

[0127] 

4r^*°9 1^/* -?-frbta%tz*b^ x. 

< > ^^-e. C VD^ICJ: o S i 0 2 . SiC, SisN 

4 Irlilf C. ti K -?y ? t Ltffl b 

ijnl^BKLTP FC^»T ZOfztb. 

PFCfill«S:ilSUr >; -V - F^ IfelfM ^fALTROifl±4$V' 

o i /vi. S i 0 2 . S i C. S i 3 Ni(D;*n'?itmn.&lt*tL* , tL4 . 3 . 4 . 5 . 7 <h 

0 v - ^ Of i Ifelli 1 ^ /: i: Itk fO# 14 
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5 *£$ t & Z>o #7 yy ■ > n y # ’)-?-( &&&*&-?*> 0 . 

v»-r k K7^x 7 f> 'jv-^nsutn^toa^c j: o , 

v»P F C JfXZi^tz < ffiV'&V' K5-fiyfV/g*S:ffl^T, 

[Slifefll 3 1 
[0128] 

11311, 

3 0#gfc£-a-tf i><nx$>2> 0 
[0129] 

'> 9 3 > ( Si ) IflOUfML , B ' rlwlKMi ; L t 1 7 > ^ 

bpsg/cvd — s i 02 ( 102 ) zmtLx. m%m%m 

(Dfztb<n&m\.\ 0 3 zmtf, WZ.i£9 >rxT> (W) -cn-*;i.E||(7)?[ MRO-ll 
TUSaa^SrlTV^ ffc^ttfctftWWgSc (CMP) KJ: S^ffiO^PJfl-ffcSrtro *:«, WtS 
Hf 1 0 3 ■e^?#itv»4 (013 (a) ) 0 

[0 13 0 ] 

El 1 3 (a) -Ct±. fflfo * 1 7 > y x ^ f «ii II 1^ L T ^ Ii:, 

111 1 3 (a) <DAUx>$iL±mzm^xm.wirz>o ? Yiitx>n% 

W««ESr0*Ei»Xe^Rsg$^S<>ot?t±*<, W r-hm® 

(V^^^>M0EI) 

£fc, (Cu) M t £JB |5*Hc^/B £ 

iiTV'S, 1?!lxt£\ #M#I^:£i£2 

[0131] 

>kl~. ^^I«C/7XvCVDtS i O 2 (104) £50-100n miffiU 
tfy'Jy • yn^rt'/^'Jv - 105^ 1 0 0- 2 0 0 nmltff Lfco S i 0 2 (10 4 
) W\ (?!lx.U:'f- h7 - xl • **'> • '>3> (TEOS) £JKf4£ L, 
^XvCVDJSSifljK, *#U0«2 5 0 — 4 5 0 °C > TEOSilt 1 0 - 2 0 0 c c 
/m i n „ mmmfem-t) 1 0 0 - 5 0 0Wat t, Mmi±t> l-20To r r £0^14^' 
mm&m. 1 0 0 - 1 0 0 0 n m/m i n t** L tz Q ft, S i O 2 (10 4) OJtflMfef* 

a, , *#pw, s i 02 (104) < 7 >mn 

i> O-Cti*v» 0 

[0 13 2] 

^7y/-yn^t7-fj7-i0 5H, [^#1] TtfllL^o 

, v> • vtMr-9->**9 S *- K 

(CV) #14^P)^i67(:JtMm^li2. 2-2. 8t*ofc 0 

[0 13 3] 

[ 3 H 4 1 ] 

B.B’.B”. - F 9 Xn h”xji-N,N,N, - h 9 > /IP y>tft'>D+t>«l,3,5,7 
— f l7^f of l7'>o+t>'Wt: p d v 9 A4ki|; It i; o X 1# G ti tz 4? 7 v > 

• ->□*->)->*“ 9 -7-yg?££, * tf > n - «t 9 s i O2 * Jtffi L fcffiBE'> 9 3 >|£$R 
Cl#U: 0 Zti£TJis=i~y (Ar) 4 (N 2 ) 2 0 0 - 3 0 0 

°CC 10-605“, $ 5>K 350-4 5 0 VX 10-6 0 Z> Z 1 13 X 0/¥£ 8 

0 - 1 5 0 n m<7)k 7 h 7-*f*ittf>*9 Ltz a 0iUf, T )Vzfy (a r 

) ( N 2 ) ii'7W~m%X\ 2 5 0 rt 3 05“, $(>i :4 0 0 rt 3 054^^3® 

t^^ti:iOf$ 8 0 - 1 5 0 nmO^y F 7-?M049 C 

Vi£*CiM56Lfctf9 2. 5 Xfr-?fz 0 

[0 13 4] 

ITS iLK (R)JHl06^400-600 nmiffSLTto 
MF^^lifUl 0 6 ii'ffi-coiHlE^^^ (^ On-^) 

unease 1 ooorpm, 4 online tfc 0 5 0 °c/ 3 o^, ic4 0 

0 o C/3 054^MSLT. ilHtML/Co /n— t lt^7v> • yn4ft 
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>#') -7-m 1 0 7 £itu§E 1] T'100'2 0 0 n mJftftLfco £ bK, k/X h 

108^200-300 n mltiflt U J: 0 If mi 1 0 3 

1*1 0 9<0l^v7 F ys" * - > £ L tz (013 ( b ) ) o 
[0135] 

PvX F 1 09^vx^i;LT, C 4 F 8 /0 2 /A r ^xyf >/ 
Ltf K7 4” -i- y -f- > /CJ: 0 Kvx ? 1 0 7 <Ofrnl£ff V'„ a- Kv 

AM07 K«S£?L l 0 3 tW.MmmWi£ t ? - > I O 9 ^l/;o 

7\— KvX ^ CO y -f- ^ #!)xJ£\ NLD (Neutral Loop Discharge 

M-x. "J m y £#1 v*, la^ ( C 1 2 ) vifti 1 0 0 s c c m, JEE/J 1 0 m T o 

r r , 75X7tf)V-XA7- 1 200Wa t t , /<* 7*/* 7- 2 50Wa t t , IC 
P (Inductively Coupled Plasma) — F\ 2 0 °Cco^'f^t r ' x. y •*- > /" £■# 

o , Cl <£> t § d? 7 'J 'y • is ti ^ -*f y m — <t) Jz y y ff jilfS: li 4 6 0 n m/m i n ~C 
*0. y * F • P m 6 X&^tZo $£>ie, N 2 /H2^X7f >/#' 

fiiflffiill 0 6 £ Fy J ^y?-y7t'toXL, tgffiZkZfzfr 

<vmm i i o iM&Lt: (in i 3 (c) ) o mmmmmi o 6 oxyf7^ 

ftfi. 0ij£{i\ NLDlx7f>/ti^v\ N 2 t H 2 t <r>®&if* 
cOylEm £7 0sccm, 3 0 s c cmtL FE/l 5mTo r r , 7"7 Xv(07-X/n”7- 

2 0 0 0 W a t t , /M7XA7-6 0 OWa t t > NLDtl^e- F\ ItfigOtW 
##T:\ ttiil^x 7 ^f- 'yVMB.lt 3 5 0 n m/m i n -C& 0 „ *'7y> • '>n4r+F 

> X ') v-K*H-*jg#Jfc(i 7 X&otz 0 

[0 13 6] 

&K, Ly7M 1 l£200-300 nmifflU 1C J: 0 fH 1 H S 

nm<Vfztb<D^? -yftmi I (@1 3 (d) ) o 

[0137] 

C 4 F 8 /O 2 /A r?-X7f y/^xl; Ltfflv\ K 9 -i -x. yf > tf\Z X 0 , y\— 

7 io i TOifcm 7105, Si0 2 (104) coSiL LfcffltfhSrijnl Lfz a x. 
0iJx.(i\ liuiB^- ? 1 0 7 cox. v -* y 1*1 CX$>& (Hi 

3 (e) ) o 
[0 13 8] 

\?y j izvj-'y rxmmmmmi o 6 ^mxttz (h 
13 (f) ) oirino 6 tuiB^it^F^iiii o 6x>mmmmim 

XVJLy^y'fgzfttm CX&Z>o -<0#, PyAHll(±lTOiI10 6^X7f 

> 7XZ> X.UX 2 - i, iz lilltx LtV'to 

[0 13 9] 

K7 / jL-yxy r'ikvmMmmt^m^MLtzm-, cuottiiitctT 
a N/T ail 1 3 £^/-?y ? ’) m&Z'itff U $ b le^coiffco C ucom^^o # <£> 
tztb<Dy- KiCu (114) **fi*Lfc (H 1 3 (g) ) 0 
[0140] 

^^iMcCuil 15^ti$« 0 too 
m, 1 2 1 ±. cuin sxm tb&trzt^x^ 

tz m 13 (h) ) o Cull 1 5 ZmMLfzfelZ^ * 0 o £ Cull 1 5com^J&{t£ 
15i - 1 |W]B#1/ rmmmL I 0 3 X>3ctMttX&&W t /*<; 7^fTa N/T a® I I 3 
iJi^CuIl 1 5<DmmmJL£TlfZtz®lZ. mm (N 2 ) t tzltrxzfy (Ar) # 

3 0 0'4 5 1 0 - 3 05t<7)&.Mm.$:i7^tZo 

[0141] 

CMPftiat), mMtcC u jo J: aN/Tai^: 

l^*1-i> title, At a y ntS i 0 2 il 1 6 

£*£ftU (HI 3 ( i ) ) o S i ^!l x. H'MIB S i 0 2 

( 104 ) (Dmn&mt m^xtb^o ? mi 1 6-c«it4§wii, cuo 

^ffimlb<7)P*illty^- K-7X7 1 0 7*3.tO f ^r«*M*il 0 6 
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-thtzvbX'h 0 , 4r* y 7tft LTfi, S i Si 3 N 4 , SiC, SiO 

££, +t7/il±M* t 

& & < T ii X #'o tZo C ti~v& li§(7)C u EdMfr'MJ&ZtifZo 
[0142] 

'AC, • yD^^f')7-l 1 7 £iuIE [Zkftl] tl 00- 

2 0 0 nmJtl*L/:o JS <t Lt S i L Kfli 1 1 8 £ 

400 — 6 0 0 n mlllt l, xl y A > /' /. F 7 ^- t tt-f 7y> • ToA-AF/^ 1 )'^ — 
II 1 9 £bijIE [#:f£ 1] tl 0 0-2 0 0 n mi£ftL7Lo $ LiX ^r<7)ge^® £®j£ 
1-SfctfOSIBljfftlfiSfc LttiiWS i LKi 120^400-600 nmi«Lfc 

0 i«l 1 8 ££(71 2 OOJUflNfemi, 0iJx«i\ H&fEIH 1 JSgJfPalfll 1 0 6 (OVmtk 

Wt $<bic, f«7)±{:7N-Kv^?hlt^7y>-yn+Hl>,f'J-7-l 

1 2 1 £ buIE [^# 1 ] T, 1 0 0 - 2 0 0 n miftflt L> M 2 2f 2 0 0 - 3 0 

0 n rnmmLtZo ditto jfcfcjfcSflfcKJ: 0l50-200n miOSniM (VIA) 
ff^l2 3«l/yXh/^->H^L/c (HI 3 (j) ) „ 

[0143] 

AC, --y V^KtzV V7, M22 L LT, C 4 F s/ 0 2 /A r £x.-y 

■f- > A if*. t LtffivT, K 7 4 x y A > AC X 0 / 1 2 1 cOinXSrfiT', y^ 

- K-7^^ 121 1C 150-200 nmrtiov I Ay?/-> 1 2 3 yN- K*r 

xtcojzy A's A $k\%\X, Fv^^ l 0 7«x 7 f 

o ZbC, N 2 TH 2 OX •>» A if A. &fflV'T, fliFl^ill 2 0^K74x7f'/ 

/'Tin I LT , «R|g&?L (V I AX-X) ^fML7Lo ^tUSSMBSl 2 

ffixtf, buIe^m r B mitJii 1 0 6 <DmfflmmiiMj:&±mmBi}nT.<D0iftt 
H LTab-2> 0 
[0 14 4] 

ifc t~ , C4F8/O2/A r ^X'yf LTfflV\ K 9 T x. y -f- > /* (c J; J) , .x. 

7f>n F yy-?- 1 1 9 £ini LZr 0 X7f>», 1?!)xfi', ffSE^-K-r^/ 1 

2 i?)X'7f>^i;i5ii:t^^o $ LHN 2 /H 2 ^fflv>T, F74x7f>n-in 

Ifelf M 1 18£iDXL7L (HI 3 (k) ) o»l i8WX7f>miL buIE^^ 
m Fem 1 2 0 OX 7f> A 3k ft L Is] L T* * o T T>B#, U^H 22l±iHIIRl 20, 
X'X77X F y 7 n°- 1 1 9 43 J: CtfSHifelifil 1 1 8 Sri y / (;x 

yf>/$n, (X 1 /L TMife LTW: C 

[0145] 

ifei£Xe&ifcLfc&, LXA F 1 2 4£&*|jL, ii BE*fly<* - > 1 

2 5 £ FyV F 1 2 4 (@13 ( 1 : jzju) ) 0 ;^-xy ^$LLUyA F 

1 2 4 / t LT, C 4 F 8 /O 2 /A r «:iyf > Lt, F54x7f V/ 

ici Oy^- Fv 7^ 121tC uOfmPfM^ 1 1 743«tt/S i O 2 S 1 1 6 T>Hi§PgP5F 
i-fll-flllittxy T>TLfco X7f7 7|ftlL 0HX.WT, BiJlSy^- K-77^ / 121 
OX7f^^ft|;|llt-c*4, $ t>lzN 2 /H2m&lfX £jxy A'yAifA t LT, mm 
mmmi 2 0 * K9Tx-yiF>TT#l^ffitaXL/: (HI 3 (m) ) o X7f>^fl:|i 

, mriE^rtitSHni 1 0 6 <DmiQmmQMn<Dtzib<D3zv-?->7#ifttm lt&& 0 :ot 

£ , F F>f/^-7^MLtvVXv/ M 2 411, iNUgUKU 2 0OXyf7^ 
Ol|i:(5i;AtmiTvV: 0 
[0146] 

K5 4 X 7 f y Lfcftt:, C uOtt!!iIit LTT 

a NTT aI126 £/y?y / 0 >/'^TltllL, $ b IC^OXfiO C u o # (7) 

tz*b<D^~ FC ui 1 2 7 £3M*Ljt (Hi 3 (n) ) 0 T a NTT a SI 1 2 6i3j;LF'> 
-FCuI12 7C0lif*^frl [±, ^Jx(i\ buIET a NTT all 1 3 £>£Zfy- VC ui 

i i 4<Dmnt&tt-tmc’e$>&o 

[0 14 7] 

^^ItSiCCuii 2 CT>0#, m 
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mmmi (via) 12 2 5 *>kuhj*< c uii 28t 

(Hi 3 ( o ) ) 0 C u Si 1 2 8 <7)m)S?<6o 0lx.W\ Iff 

sbc uii 1 5 mt'C'&Zo 

[0148] 

C uSi 1 2 8 *6o £ C uSl 1 2 8 (D 7 Is y j&MZIZi- 1 ^ 1 

C utTaN/Tall 2 6 £ J: XfW> 2 @£$|Jg £> i Z/m 
Wtb&C (N 2 ) (Ar) 

3 5 0 - 4 5 0°C<7)£j^H#-C\ $|xJ£'l 0-3 0 o tz 0 

[0149] 

LfrZfelZ, CMPSCi^ ^fiJ&C u&£O^Hit®¥fflSBOT a N/T alS£l£i 
S^Mo^iilt^lIlo/ro CMPOf^mi, mTlBCuSIl 1 5 

OCMPlfrtl^Ct^^o ** y i 0 2 K1 2 9 £J£*U 

fSL/: (113 (p)) 0 Si Will US SB* * y 7°Si 1 1 6 <7)i£ 

y cu<7>mwmte>ffi±t''- 
FV^^- l 2 li3J:EJ^r««|H!*ll 2 0 <Dj:& l rpfcfr<r>m.WL<OV9ffl'C$> & tz#), * * v -f 
ttt Ltd, Si0 2 ?>**<b?\ S nN 4 , S iC, S i ONtWTOoto i/: 

[0150] 

113 (b) rt><bH13 (p) itoig-e, j^30®&fi«lSM££fcort:2«0#SSB 
m t: !&j£2tifz 0 t ^< hi 3 (b) - ( P > 

/i 0 II 't' ^ i: "Ct# ti & 0 
[0151] 

f /:, 1 iCisv^T. #5v> • Jv-wMMi: It, #4C^1- 

[&#2] t'M '/"/*"') V - c 1; •) t;/N- Kvx 7 , x 7 f^/7FyA 

-> C uOS^i'J TBit UOWiofc, 

[0152] 

[&#2] 

B,B,B, — F 'Jxf-^-N.N.N, - F ') 7°n if v > fcSMfc'> n ^-9- ^ <7)1, 3, 5, 7 

-rF^^f^v^DrFyyn^-iiycon Foy'J ^Wt Jl "n <£ o Tt# <b ti A: 4? 7 'J > 
- vn Jf-9- y# 0 t — fcf ^ ^ (:J; 0 „ S i 0 2 £l£ff 1 fcliuf£'> 0 3 

L, 2 0 0 - 3 0 0 °C^' 10-60^ $<^i:3 0 0 -4 5 0 “CT;' 10-60 fr<D 
fc £ 0> IMOOnmO^? F7-*#&O*0 v-Sm£^J£Lfc 

0 #!lxt£\ 2 5 0 °C -e 3 0 5K §6C40 Ort'3 0 * £. t tc J: 0. 

1 0 0nmO4'7 F 7 — ^ Wit <0 4* 9 — MM^MS&LtZo C V j£*C«J5£ L tz CL <94* 9 *r 

2 . 8 T&o £<> 

[0153] 

COi?KUfjSL^ 2/f <9@£HWii7;\ i»ra§*. *ftra9-**«E«:iJ8s£Lfcfc 
[0154] 

d<9 i ■? HJtlf®W2 . 5 £/h£V'4*7 v>- • *v— £ C u <7)J£ifcM 0 

TSi, Fvx^ t Ufflv»4CknJ: i), «<o@£ii 

mi: 

[0155] 

*7'S'S • vD4r-*^^';-7-^fg:MmM®^lfM^^MSiSv|-f4 (/N- Fv^^ ( 
HM) , x 7 f>^F7A- (ES) . Kt^'0 7 (DB) ) t 

tilt (HI 4) £4M;£U 0 '>5 ^ 1/-V 3 *>#.#>, 

y^y'J'y • y n4rt > 4= ')7-i ^Si#$4- Htffl ^tz$h*& : 4-^ft L/: 0 
[0156] 

ITRS 2 0 0 1 0B-Fv 7 706 5 nmT?my-y - F^OFf 
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bitummi. 7 , mm&mi (v i a) &i. 6, gs&ts 
fcEifftWMISrI : 1 t L Tft# L /Co 
[0 15 7] 

[*9] 




[0158] 

Jtnm^2. 7 A-m^, ist^o 

TltLt, >f'5y> • yO + t^-fW- (-€-£>JtSMS35£ 2 . 5RV t 2. St LX 2 
o<7)l#^tCOV'Tft $¥) , S i O 2 (JtfflPM. 3) , S i C (Jtttm^4. 5) , S 
i 3 N 4 (it»m^7) ^6<jJfcgt®3££tmLfco #&&*#£*£: LT. 

• '> □ 4r-t > 0 *7 — ~C#>&t§'a ^St^L/wo &£> -x. 

-y^-y^T, h -y/N”-, 7lO)|$l± > Jff m*6J$ji(<?> 2 5%. 1 0%t^rtl^'fl\R 

a 9 1 oicfnwoi^Lfco 

lt£[H 1 4 JCtf L T^o 
[0159] 

[*1 0] 



M££rfflV'fc4§^ff>li8!ifi<jB£flg3£ (K e 







[0160] 

il 01^ }£t^'J7i LtSiC, i'yfv/xl * /<-*3 «fc L 

ts i 3 . 0 1 * 0 . ±E»®s#*4t l 
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Xlr^XizS i C 3 . K nN4, -x. 

F -y^-^ J; OOn- Hts i 0 2 

3. 2. LT-fxxttS i 3N 4 S-fflV'fc^<0^fl<jJtSim^t±3. 5 

v^-rnoa^-n:^43v>T^'?-o^^jtifm^{±3. oi:uit&&o 

9 y>-yn^rt >#') '?-&&&;*') 7\ x 7 f>^xh7A-, A-Fv^^tlt 
l£ffl Ltzt \Kfck * t mmitwmmt 2. 7 6 5 n m -r * J n v - / - KTM& 

StZtiZ 2. 7 J£TF*jiJ£T?§ &<> £#U±* H«!HfiUjSv'fl[-C* 0 „ I'r/^l'Jv- 

mmm 4 j 
[0161] 

kiz%4 1 5 t*7Fl-o 

tf[A' 'J 7i(:-!-ftf ii-f7 y > 'J -7 - v '£> ® ;p y ■ -7 v > t Of tf *1 & 

SdSXe-e, 2«<7)Ei»fl|jgS:l!U^L7to 
[0162] 

vV3> (Si) * 1 S 20 lfcSJ^JiU ^flOiKMCL^^o t F 7 >yX 

BP SG/CVD-S i O 2 (2 0 2) ZM^LT^ 
ofc#«o«M£?L2 0 3 fllxtf* yyTsT-y (w) to - * ;PSe^fMS.^M?L 

(cmp) cj: otz Q wxntb 

iX A. 7^5 ti . m* 2 0 3 -cm&Ztiri,'* (mi 5 (a) ) o -Will, mum 1 (O 

»Jt/Pl/:lil3 (i) KffiiiU mi onmmvi'f'OUli, mriE^fajt^l^L/: 
o mi 5 (a) -Cfi, h LTV»^V» 0 

[0163] 

HUfE«ite0iJ-e^t/:J; *) K, mi 5 (a) / 7 /vCVD-S i02 ( 

2 0 4), *^v> • yD^'/#'Jv- (2 0 5) . Si L KM (2 0 6) „ />- K*r 
t Lt«**7y> • '>d#- 9->^U*7“JR (2 0 7) , 7 t F • FyX h (2 0 8 ) 

> - y^mmLtzy * f • f/xf ( 209 ), m^im£M£ tztztixo 

( 2 1 0 ) , 7 * f • >>* f (2 1 n * *^* 1 ^ 1-0 

[0164] 

Lri'S&K. v > • 212£l00-200n mJtWLfco # 

r/> • yn4ft>^’)v-2 1 2 t±. HulE [&# 1 ] it: it l&l* 2 ] T?Ji«Lfco 
[0 16 5] 

Its i LK (R) I213^ 4 0 0- 6 0 0 n mJfM*U 
Fv^)’ <h UrsK9 >> • '/dH>I'Jv-I2 1 4 ^huIE [&# 1 ] tfcti [^#2 

] -e 100-200 nmmrntfzo mmmmm mt it, fluwrs ilk (r) 

<hD£{£'fl£[g3o D o£, HulE^WJ 1 l 0 6 t/To C7x F 

215£200~300n mi$M* U J; Ol50-200n 

fcweiK * >216 z$mL tzWTs b mttz (m 

15 (b) ) o 

[0 16 6] 

klZ, Fy'XF/^-7^7xmt, CiFs/Oj/ArixyfymkU 
V't\ Fylxyf >/CJ: 0 a- 2 1 4 OflnX&ff /n — Fv^^ci 5 

0 - 2 0 0 n m&vmmi'**- >216 HMU: 0 Kvx ^214 y -f- > ?* 

HUlE^ife^!) 1 O/N- F-7^^ 1 0 7 0X7f>^ftt|B|fCfc4 9 N 

2/H20x-'y^>^*7"^£JBv>T, ^1t^F^^^i)]i2 1 3 *• K v -f ^ > ■k > ^"C'iPl L T 

> KI?LI:Mt/; 0 tiif B 1I2 1 3®x 7 f>^ii, fllx.!*, huIE^^U 1 

1 0 6 ©x y f > t S o ffS, CiFs/Oz/Ar^xyf^/^ 

XtltfflV't, K7'fx-yf>/|:J: T 2 1 2 <0*pXS:tfV', tlft/tV 7 2 

1 2iz&mns*9->zMmLt:o zbiz&m its i o 2 ( 211 ) &anxLfco -n 

izt<o\ &tztb<Dmmi 2 i 7 ^ml. Tmmmi 2 0 3 
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COB#, lx v'X h 2 1 5 li/N- Kvx ? 2 1 4 , Jf Fulfil 2 1 
3> 72 1 2j3ct^'S i 0 2 (2 11) £x- v f- > Ci y A 

y'T^n. ®&WKfi(5fc^iB£LTV';t (13 1 5 (c) ) „ 

[0167] 

Lj&'S&K, «o-Cv»4l/^h2 1 K7>fi7f >/MiiiSM 

fell-iL/cii:, C u O&ftft&V 4: ITT a N/T a® 2 1 8 Sr*/*? * 0 > 
lift Lx $ <b K#:OX5gOC u OK^Oo #0/:OOC u V- K® 2 1 9 LtL 0 

[0 16 8] 

^■6 i&tc «t o N c uiisi 2 2 o zmmzittzo lob#, mmm 

111 (VIA) fc*£?LO*B5HiKilH]*<Si2 2 0't?M*>% s trZ.btf'e£tz (0 15 (d 

) ) o cu ( 220 ) zmmLtzmz. uo^ix^j&n^i-LiwiBftCx r®# 

a N/T aisit/c u 0«tt«jft£Ttf*fci6fc:x (N 2 ) 
StL{±T^ 3"> (Ar)#H^x 3 5 0 - 4 5 0r©fi^ftT\ ^ijiffl 0-3 0^0 

o /xlo 

[0 16 9] 

Ltf^SfeK, CMPftCJ;!), 3?fiJ&C u£ .fctf^ra^lpFfflSBOT a N/T a 
i-^L*tCx 4rt7/tfSi 0 2 (2 2 1 ) £*£|JtLx 

£#«Lfc (015 (e) ) o S i 02<*>if8Nfef=M±x 1 O* *y Till- 1 6 

nMm&mtmcr'&Zo &&x iKiii, tit/xu ( 220 ) 

O^ffi^fbOKiL * 2 1 4 i3 «fc 0 f ^‘#)lF^M2 1 3 OA^^Tk^on&iRSrPP 

0 x CtUbOBtfjOfci&KU:, 4r * v 7°U t Ltll, S i 0 2 ©^^(jf 

x S i 3 N 4 x S i Cx Si ONt?fe)»TOofc, J/Tx 

^-t;{±x ++7yiiiMU>i<TiJ:^o^o c u *ifc*H8MSc 

?L«^X§tLo 

[0170] 

JiSSBi»-C***2JiC uEi»0#|jtX;gKA*o 
if, *'7->L • yD4rt^f)v- 2 2 2 ^ 1 0 0- 2 0 0 nm#*L/!o v ^ • 
yn4ft>^')v- 2 2 2 ii, itufE [## 1 ] ifc{± 2 ] XitfitLZio 
[0171] 

ITS i LKI2 23 ^4 0 0- 600n mJt«Lfc<, S i L K 
(R) Oi$t»&f*{±, ifrfS^liJi Fulfil 2 1 3<Dmf*&fttmC’C#>&o $<bKx 7 n- 
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